[Abstract] The shoot apical meristem (SAM) is a collection of cells that continuously renew themselves by cell division and also provide cells to newly developing organs. It has been known that CLAVATA (CLV) 3 peptide regulates a transcription factor WUSCHEL (WUS) to keep numbers of undifferentiated cells constant and maintain the size of the SAM. The interactive feedback control of CLV3 and WUS in a non-cell autonomous signaling cascade determines stem cell fate (maintenance of pluripotency or, alternatively, differentiation into daughter cells) in the SAM. Ca 2+ is a secondary messenger that plays a significant role in numerous signaling pathways. The signaling system connecting CLV3 binding to its receptor and WUS expression is not well delineated. We showed that Ca 2+ is involved in CLV3 regulation of the SAM size. One of the approaches we used was measuring the size of the SAM. Here we provide a detailed protocol on how to measure Arabidopsis SAM size with Nomarski microscopy. The area of the two-dimensional dome representing the maximal 'face' of the SAM was used as a proxy for SAM size. Studies were done on wild type (WT) Arabidopsis in the presence and absence of a Ca 2+ channel blocker Gd 3+ and the CLV3 peptide, as well on genotypes that lack functional CLV3 (clv3) or a gene encoding a Ca
2+ is a secondary messenger that plays a significant role in numerous signaling pathways. The signaling system connecting CLV3 binding to its receptor and WUS expression is not well delineated. We showed that Ca 2+ is involved in CLV3 regulation of the SAM size. One of the approaches we used was measuring the size of the SAM. Here we provide a detailed protocol on how to measure Arabidopsis SAM size with Nomarski microscopy. 5. Put the multi-well plate containing seedlings on a rotatory shaker (180 rpm) in a growth chamber (100 µmol m -2 sec -1 white light for 16 h and dark for 8 h, 23 °C). We define this day as our beginning day of experiment (day 0).
B. Seedling preparation for dissection 1. After 7 days of growth in the growth chamber, gently take out individual seedlings one at a time from the multi-well plate with a tweezer and put it on a piece of paper towel for 3 sec to absorb excessive media.
2. Remove the individual seedling from the paper towel with a tweezer and lay it sideways on a piece of Parafilm under a dissecting microscope.
3. Remove the roots, cotyledons and the oldest leaf primordia with a sharp razor blade. 
Note: The reaction of clearing solution is fast (~5 min). It is best to look at 1 to 2 samples at a time and take pictures as soon as the SAM is

Data analysis
For comparison between SAM size of wild type, dnd1 and clv3 mutant seedlings (see Figure 1 and . CLV3 and Gd 3+ were applied on day 0. ANOVA analysis was used to evaluate means separation. All seedlings shown in Figure 2 are 7-d-old seedlings. For (a) and (b), an asterisk or two asterisks above the bar representing a genotype or treatment indicate SAM size was significantly different (at P < 0.05 or P < 0.01, respectively) than control (WT).
For (c), ANOVA comparisons are indicated by brackets.
